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Abstract. Most of the dairy products found on the market are made from cow milk and the ones processed 
from goat and sheep are considered specialities with characteristic properties. Unfortunetly because these 
products are priced more there are attempts to forger these products with cow milk adding. This study 
aimed to establish a classical multiplex protocol for the rapid identification of cow DNA in goat and sheep 
cheeses so as to help the further investigation on the authenticity of these products.  This research was 
conducted on a number of 60 samples of cheese from different sorts: telemy, ripen cheeses, fresh cheeses 
etc. All the samples were purchased from local markets found in Transylvania area. For the DNA 
extraction two methods were used: the FAST ID isolation kit and ISOLATE II (BIOLINE) DNA extraction 
kit. The DNA extraction protocols proved to be efficient the DNA quantities obtained being higher than 50 
ng/µl. When comparing the DNA purity we found that the second DNA extraction method used proved 
more efficient, having values in between 1.8 – 2 wave length 260/280 nm, which is optimal for a successful 
PCR. All the samples tested were subjected to amplification with specie specific primers and some of them 
were found to be mixt with cow milk. All of the samples found as forgered were sold on the market as 
authentic goat or sheep cheeses. A PCR method for the identification of cow’s milk constituent in goat and 
sheep cheeses was validated. The application of this method in Food Control departments is imperious 
given a number of samples found mixed with cow milk. We further recommend a more thorough 
investigation of the cheeses sold in the area studied and the proper labeling of these products.  
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INTRODUCTION    
 
Due to the fact that dairy products are extensively consumed they are also targets for 
potential adulteration with financial purposes for the dairy producers or processors (Nicolaou 
et al., 2011). The most common practice on dairy forgeries is the substitution of higher value 
milk and omission in declaring the admixture. This is not only deceiving the consumer but 
also a great danger in marketing the pure species cheeses that are known to have a protected 
designated origin (PDO), such as pure sheep and goat cheeses (Bottero et al. 2002).  
The authenticity testing of dairy food products such as meat, milk or fish has become 
very important and necessary in order to avoid the unfair trading and to enrsure the 
costumers’ protection agains fraudulent practices (Xue et al., 2010). Nowadays, the 
majority of the methods which are used for assessing the products’ authenticity are based on 
milk protein analysis (Stanciuc and Rapeanu, 2010). Although these methods are highly 
used there have been other approaches in the identification of the species, among which 
immunological ones (Xue et al., 2010; Zeleňáková et al., 2008; Hurley et al., 2004), 
electrophoretical (Mayer, 2005), chromatographic (Enne et al., 2005) and PCR (Mafra et al., 
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2007) are worth mentioning. Recently, the molecular technology has advanced rapidly and 
PCR-based methods have been developed to detect even very low amounts of cow milk, 
such as 0.5% (Feligini et al., 2005) or 0.1% (L opez-Calleja et al., 2005). The aim of this 
study was to develop a very practical PCR simplex protocol which can be used in further 
analysis of dairy products found on the national market.  
 
MATERIALS AND METHODS    
 
This research was conducted on a number of 35 samples of goat and sheep cheeses 
bought from the markets found in the Transylvania area. All the samples originated from 
different producers, although the cheese sort was the same (telemy).  
The DNA extraction. The DNA extracted from the samples analyzed varied a lor due to 
the fact that it is known to be dependent on the somatic cells from which it is extracted. Knowng 
this fact, the cheeses were all collected during the spring season, but the lactation status and 
condition of the animal could not be assessed.  The DNA extraction protocol was performed using 
the Isolate II kit (Bioline, England), accordingly to what was mentioned on the protocol of the 
producer. Briefly, 200 mg of cheese were added in an Eppendorff tube (1.5 ml) and than 
Proteinase K with Lysis solution were added on the sample. The sample was left for 3 hours 
in a thermal block and vortexed briefly at every 15 minutes. Afterwards the samples under-
went processes of lysis and purification. The final DNA quantities and purities were assessed 
on a spectrophotometer Nanodrop ND-1000 (NanoDrop Technologies, Inc., Wilmington, DE, 
USA). This reading was performed by determining the 260/280 abosrbance ratio.  
The PCR protocol. The polymeraze chain reaction was carried out in a G-STORM 
thermal cycler (England). The primers used for the identification of cow DNA were 
previously tested by Matsunaga et al. (1999). The specific sequences of the primers used are 
the following: Farward primer: 5’GAC CTC CCA GCT CCA TCA AAC ATC TCA TCT 
TGA TGA AA 3’and Reverse Primer: 5’CTA GAA AAG TGT AAG ACC CGT AAT ATA 
AG 3’. The final reaction mixture volume of 25 µl contained: 12.5µl MyTaq DNA 
Polymerase (Bioline, England); 1.5mM MgCl2; 1 µl Primer F; 1 µl Primer R; 4 µl DNA 
extract and 6.5 µl Pure Water Grade (Sigma, Germany). The optimized temperature and 
time profile of the PCR reaction was: Initial denaturation 95°C – 1min; 35 cycles of: 
denaturation 94°C – 30s; annealing 60°C – 30 s; extension 72°C, 30 s; final extension 72°C 
- 5 min. The positive control was extracted from beef meat; The PCR products were 
separated by electrophoresis in 1.5% agarose gel in TBE buffer 1xconcentration and stained 
with Red Safe (1.75 µl/35 ml TBE volume). The agarose gel electrophoresis was performed 
at 100 V for 1 h. The standard 100 bp DNA ladder (Bioline, England) was used to reveal the 
molecular weights of the amplicons. The gel was analyzed with a Molecular Imager Gel 
Doc XR System (BioRad Laboratories, Hercules, CA, USA).  
 
RESULTS AND DISCUSSIONS     
 
The DNA extraction method described in this paper proved to be efficient but with 
large variations from one sample to another. The lowest DNA quantity was of 34 ng/µl and 
the highest 84 ng/µl. Each of the sample was suitable for the PCR testing, the DNA purities 
being all in the range of 1.8 – 2 wave lengths 260/280.  
The PCR method described enabled the detection of the cow DNA fragments which 
havea size of 274 bp. This fact is proven also in figures 1 and 2.  
As seen from figure 2, the majority of the samples examined (87%) showed that the 
contamination with cow DNA occurred in the cheeses analyzed. All of the producers from 
284 
 
where the samples were collected sold also cow cheese which means that they also have 
cows. This might be the reason for the high number of positive samples that were detected 
because the PCR method is a very sensitive one. Even though there is such a possibility that 
the cross contamination occurred while processing the cheese, there is also a high 
probability that these products where intentionally forgered.  
 
 
 
Fig. 1 Electrophoretic profile of the 274 bp fragment corresponding to cow DNA;  
M – marker 100 bp; L1 – L5 positive samples for cow DNA; L6 – positive control represented by cow 
DNA extracted from meat; L7 – Negative control. 
 
 
 
Fig. 2 Electrophoretic profile of the 274 bp fragment corresponding to cow DNA;  
M – marker 100 bp; L1 – L3; L4-L9; L11-L12 positive samples for cow DNA;  
L3, L10, L14 – negative samples for cow DNA; L13 – positive control represented by cow DNA 
extracted from meat; L15 – Negative control. 
 
There have been reported other studies regarding the application of PCR method in 
detecting the cow DNA in cow and sheep cheeses. For example, Mafra et al. (2004) has 
developed another approach to quantify the addition of cows’ milk to sheep milk cheese by 
means of a duplex PCR technique. Bottero et al. (2002) has evaluated the same set of primers 
and proved that they are specie-specific. Other studies showed that even in cases of low DNA 
concentrations (1pg) this PCR method is very efficient and with high sensitivity (Rea et al. 
2001). Mašková and Paulíčková (2006) have used the PCR method for detecting cow’s milk 
in goat and sheep cheeses in a number of 17 goat cheeses and 7 sheep cheeses obtained from 
retail trade. The presence of undeclared cow milk was detected in three kinds of goat cheese 
and in one of sheep cheese which given the low number of samples is still in high percent.  
 
CONCLUSIONS    
 
Following this study we concluded that the traditional technological process of goat 
and sheep cheese is not in accordance with the authenticity standards. The large amount of 
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samples positive for cow milk leads to the conclusion that these products are subjected 
frequently to forgeries. Our recommendation is to apply this method in all the sanitary 
veterinary control laboratories and to establish appropriate measures by the authorities 
involved so that consumers are not deceived when buying these dairy products.    
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